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(54) INSPECTION DEVICE OF NON-METAL INCLUSION 

(57)Abstract: 

PURPOSE: To exclude factors for leading to erroneous 
recognition and to measure and classify only a non- 
metal inclusion by comparing concentration inclination 
regarding image data picked up by an image pick-up 
device, a concentration standard deviation, and a 
threshold for analyzing preset nonmetal inclusion and 
factors for leading to erroneous recognition. 
CONSTITUTION: An object 30 to be inspected is placed 
on and XY stage 1 1 5 and the stage 1 1 5 can be moved 
by a specific amount in X-axis and Y-axis directions. An 
optical microscope 1 1 1 is provided at the upper portion 
of the stage 1 1 5 and the image of the surface of the 
object 30 to be inspected is picked up by an industry TV 
camera 1 12. The camera 1 12 is connected to an image 
processing part 121 including an A/D converter 121a 
and an analog signal in units of image picked up and 
converted by a camera 1 1 2 is converted to a digital 
signal. Classification data of the preset non-metal 
inclusion are stored at an information processing part 
122. A calculation means 122c calculates concentration inclination and concentration standard 
deviation and a comparison judgment means 122d determines whether a factor is the one for 
leading to an erroneous recognition or not according to the non-metal inclusion. 
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^siji-5^»i^at , K#»jssa©#»j*£**ai*i-5 

ffl#§*Bfc^*j£Sft*#&B^&*<0ttt«Brfco 
t, iWrR»aKBfcJ:0«aSixfc»a^-*KIHi-S 
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*«B5B-e*>5!6»S:*iJBrf-5Jt«*iJ»r#aSr^T?fi(r 
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(2) ltJ:n«s ■lWfc«KKJ:5««S*tfcW«7 f -^ 

[0010] 
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gc7)Hi£0iJl 4r^Lfc7*ns/^|l-C*fct), if 3 0li% 
&S#£^LT^5„ tftS*3 0j4X-Y^f-i?l 
1 5±td^g£;}x, X-Y^r-^l 1 5(47. 7—^=1 
Vhn — 7 1 1 6ligfif ^tiTJo 1 ?, ^T-i/ay h o 
-7 1 1 6«$iJ^)(cJ;'9, &&«#3 O^X-YXv 1 - 40 
v=l 1 5*r^UTXtt*fcttY»fc*|«iHcgf^4»»L» 
5 J; 5 tftoTV^S. -3\ X-Y77— ^1 1 5Ji* 
1 l ltfEKSft, 3t*«IW»l 1 l± 

Mmwmytmi 1 s^ltisuitv*^ 1 1 2 
»i»3osBii^i«i 1 uzxvmfefemt 

foKZil, r©IW5ifiTV*^ 7 1 1 2 <t 0 « 
5i-ftoT^3 0 SfcftS&SW&i&l 1 lHtJd- 
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si 2 1 a^^A/TMSjjRsnfcB^aai 2 1 teg 

tt3*lT*i»K XHffiTV7J>7l 1 2fc£9«{fc-SE 

*3ftfcHiiH*{fcfc:l8rt5-S©W**£ (7tn/) 

w-f-asiBiftteaaj 1 2 1 i;i:^T#»fc£*xfc-iitf>iii 

121|4CPU122a, ;*Pl22b 1 £W^JS: 1 

2 2 c, itmm^Wtl 2 2 d flfcfflf 
#&S35 1 2 2 KlSHRSii,, tfftt&Sffi 1 2 2 ft*- h 
7*-*X3y(-B-7ii4, 77— V Fn-5 
1 1 6£SM**ftTV*3. tLTtftiEilSl 2 2 Id J: 
0;}lf,3yhn-7ll4 > 1 1 6^$iJ®)£tl, ifc 

K^&ggB i 2 i a»e>©tMfcft*«>fc 5 &^*&^#fr& 

gf^/tii^A, B, ••• (03) ^k(om&-yoy 7 4^ 
AW*)liHtZk&\C. »tfe3 2 (03) ©ft^I, 

5. c5?fe(C»ttl¥©l 2 2 clC«t9»S4liEKt«gai 

mmmo kimmzft. tmnm^mi 2 2 dtiaji 
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fo^^ilKfgSB^^^SUi-S^S'i^gl 
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*-f C PU 1 2 2 a tCt^T^WilllifjSfiCi "f—Zft 

SJxi (SI). ftClfflfSl 2 2cfc*JV*T, »ft 
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[0019] mz.* * V 1 2 2 b Id^i&fS^ • sEtg&ix 40 

fctf vMiKco , oco d^r/a^jx^ (S3) , ttm 

WifSl 2 2 dfc43V^-C»*4jEK*SUftV^Kci U 

T"e*>5i»5a»*W»Sit (S4) „ L*iHiK« E*T 
■e*v^fc*W)r**b5i:S 7KJt^,'5*ia*asA*iS 

«c» eiTT?*)Si:*y»f**iS4:S6Ji:JlA/-e, S4. 50 



g£ft5„ MlA^Bi D*v^d»5i^*UBr 
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(S9) #^t*J»r!*;h,fc»£\ r©»»3 2 
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^M^ftfe, (b) (c> (d) f*gi£ 
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Ltc&BmT-hv, (a) \±#&mjr&m. (b) »«> 

5, (c) f±B8l©»g-«:^LT^a. #9J-£#i:LT 
itW$S&mZ6m y Ltl>M6Kco &2 0, Ll^flao 
£3 OldS^Lfc, ftfcJ£if£0]t LT|TtH3MS:l 2 2 
c s tti&Wfi¥& 1 2 2 d Sr«*TV**l^*©8aE§S 

8 5%, 4 HJfi«ltffi5Sll»»g-e 
tt-?r*l€ntt 2 %. 5%, 2%T*fcofco 10 

[0021] ±iae»aimwi»bW6*»3CtJ:5K, * 
mm i (c#5*^m^tt%(o^$^s i o 
ft-&m t mmmm t ^mmy* 77-f Mat^ti^tim 

[0022] *»^t«5*^«^?SEift©ttaig 20 

T fe t) , Hffi^iJ 1 © t © t Aft 5 «^a5p p p (COVTfioB 
!?□#■§- SrS5!RT*^ LTV^6 0 
122a, ^ ; &!) 2 2 2 b 1 
8fr#S2 2 2 d 
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*fc»tU¥S2 2 2 c\c£ tljtat^ F7^H, « 
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C , - X 



6mi2 2 2IJCPU 
#ttJ3MS:2 2 2 c, Jttt*U 



H = 



tUfctfcStK 2 (0 3) as^&JPWhfEfc-CfcS 

roftb,c»if fi£»4HJfef!l 1 ototiltfe?.©^ ::t- 

jUMOSffil 2 1 , fim&Sgp 2 2 2 
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3, 4, 5 fcS-^-CiftW-i-S. 0 4tt»^^tLfc»fe 

SIJSS2 2©»^5r^Lfc7n-^+- h-efoSo 

H 2 2 2 blC«03tC^Lfc-v h y y**3 1 fc#**B 

3 2 ir^S-r -SB^Ni ( i =0, l % 2, ••■) rtoB 
^ggCi(i=0, 1, 2, •■■) x— *#8EKlE«£*t 
TV^S,, 4f CPU 1 2 2 a^joV^Trwli^SSCi 

T&DffijSft-S (SI) „ J5clcafiU#IS2 2 2 cfc*3V> 

sua, b, -^t<Dnm>s 2\cm-ti>m§it* vtr 

7AiS|(tffiSii5 (S2) . ftKlffl¥S2 2 2 cl:fc 
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fcLtl/MSX* , (jo , Hco ^nfvaSix (S4) > ; 
©«Jt«*U»f#a 1 2 2 dfcfc^Til#¥#teX#L# 
l/MitXc. £IT-C&5^i5^fl»r$n (S5) , L#V^ 

ff^LtV^aco WTT'fc-S^^^Jtlf^tv (S 

6) , LtV^ffiaco SXTX'fo^tmm&tlZt S 8 Icit 
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fJW^ixSi S 9tdiiA/T*, S5, S6, S 7 Or^IeI 

lc*l7^hffiA^BJ:?)#V^5*^*lJ»f$tl (SI 

o) , #<<cv^JWWfSnfc»^ :os**3 2tR 
SEH-CfcSt^/iUTttaESifft^fe^l-S (SI 
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6 (d* LtzM^tomS. t 7 h^7A?r^Lfc0T*$> 
t>, (a) tt#&*#£* % (b) fi->5, (c) lifi 
LT^5„ #S'J3H4=i LTflL£V>ffiX» 
5:150, <j a >£30,Hc t ,£:0. 13 Lfc„ ft 
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(2 2 2 d) £{§;iTW,£^t££©fcS£g£ffl^T& 
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[0 0 2 8] 
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[0 0 2 9] 4fc*38W^«5*&«^iE»ro*aEilE« 
(2) tcfeoTli, tJJMfcSiifcBBT*- 
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